


















Mason.............. 160.0 670.3 48,930.36 22,225.72 45.5
Mecosta.......... 331.4 813.4 51,653.99 26,970.61 53.3
Menominee... . 246.0 864.8 71,626.03 28,674.93 40.0
Midland.......... 152.5 747.6 60,311.83 24,788.83 41.1
Missaukee....... 153.9 543.1 31,366.14 18,088.04 60.2
Monroe............ 326.6 831.6 111,747.16 27,574.09 24.7
Montcalm....... 218.8 1,302.2 98,848.57 43,178.18 43.7
Montmorency. 47.8 464.8 13,410.52 15,411.78 115.0
Muskegon....... 245.4 804.8 93,492.55 26,685.46 28.6
Mewaygo........ 203.8 1,383.2 97,112.06 45,863.97 47.3
Oakland.......... 658.0 1,504.2 352,768.05 34,955.03 9.9
Oceana............. 1,058.4 85,391.36 35,094.29 41.1
Ogemaw.......... 65.3 667.3 41,552.02 22,126.25 53.2
Ontonogon.. . . 85.3 405.2 100,865.35 13,435.57 13.4
Osceola............ 209.9 700.5 54,503.15 23,227.09 42.7
Oscoda............. 26.8 372.9 12,410.51 12,364.57 99.5
Otsego............. 43.5 654.9 11,785.39 21,715.09 184.2
Ottawa............ 180.8 1,139.9 139,578.42 37,796.66 27.1
Presque Isle... 126.0 489.8 40,020.70 16,240.73 40.6
Roscommon.. . 53.9 290.1 17,975.28 9,619.10 53.5
Saginaw........... 435.6 1,127.0 189,736.76 37,368.92 19.2
Sanilac............. 264.8 1,481.8 118,731.65 49,133.34 41.4
Schoolcraft.... 31.9 233.7 32,498.95 7,748.99 23.8
Shiawassee. . . . 315.8 709.4 82,610.42 23,522.20 28.5
St. Clair.......... 404.2 974.5 154,469.02 32,312.35 20.9
St. Joseph....... 312.5 636.7 55,061.41 21,774.78 39.5
Tuscola........... 263.8 1,433.6 132,036.38 47,535.13 35.9
Van Buren. . . . 241.0 1,058.9 125,640.44 35,110.87 27.9
Washtenaw.... 284.3 1,026.6 160,309.03 34,039.87 21.2
Wayne............. 415.6 636.5 316,381.57 21,104.99 6.7
Wexford........... 128.7 685.8 31,613.15 22,739.67 72.0
Total............ 17,599.1 60,317.5 $7,539,102.89 $2,000,000.00 39.2
CONCRETE PAVEMENT DESIGN AND CONSTRUCTION
PRACTICES
By W. J. Titus, Chief Engineer, Indiana State Highway 
Commission Indianapolis
I want to make a plea for careful design and construction 
of modern highways, of whatever materials they may be con­
structed. These are days of fast highway traffic. Ten years 
ago, a speed of 35 miles per hour was very fast; today twice 
that speed is not unusual and does not cause much comment. 
Within five years or perhaps more or less, speeds of 100 miles 
per hour on our rural highways will no doubt be an actuality.
To even the most casual observer it is evident that lines 
and widths and grades and horizontal curves and bankings and 
vertical curves and safety precautions and warning signals 
which were reasonably satisfactory a few years ago are 
grossly unsatisfactory and dangerous at this time. And if 
those features are made satisfactory for present speeds, no 
doubt they will be inadequate for conditions only a few years 
in the future.
Unless we design and construct our highways for at least 
the present loads and speeds, it seems to me that we are fail­
ing in our plain and fundamental duty. These matters of de­
sign will often force us to abandon highway locations which 
are impossible and dangerous and highway grading or struc­
tures or surfaces which do not conform to the necessities of 
the loads and speeds of modern traffic. The matter of loss by 
obsolescence in highways is a very real thing, but probably 
not more serious than in other commodities, such as buildings 
of all kinds, manufacturing machinery, plumbing, lighting, 
clothing, etc.
The question of the design of highway intersections has be­
come one of paramount importance and extreme difficulty. 
These highway intersections at grade are now probably more 
dangerous than railroad grade crossings— partly because there 
are so many more. Easily visible “ Stop” signs may be erected 
against one or both lines of intersecting traffic, but they are 
many times disregarded and often so with fatal results.
There is also the economic feature to these intersections. 
Sometimes the traffic capacity of an expensive highway may 
be reduced by 30 per cent or even 50 per cent or more by the 
delays incident to one or more intersections within its limits. 
In order to get the most value from the highway, vertical grade 
separations have been built in a few instances. They are ex­
pensive, but probably not so much so as costly highways which 
can be only half used.
All of these numerous and unbelievably varied problems of 
location, design, construction, and materials face the highway 
engineer in an array which is confusing to even the best 
trained and most experienced. There must of necessity be 
some agencies which devote themselves over periods of years 
to investigations of the safest, most economical, and most con­
venient methods of meeting and solving these problems. There 
would otherwise be a multitude of methods of solving the same 
problems in communities relatively close, modernly speaking. 
Some standardization of the types of design and construction 
to meet the same situations is absolutely necessary, as a matter 
of cost of construction and to avoid a variation which is most 
confusing and dangerous to the traveling public.
I want publicly to express my appreciation of the investi­
gational, experimental, and standardizing work of the U. S. 
Bureau of Public Roads, of the Department of Agriculture,
and of the research work being done by Purdue University 
and other great technical and scientific universities through­
out the country.
If we are to progress in our paving work, research and 
investigation must go forward. All engineers continually dis­
cover where errors have been made in design and construction 
by themselves and others. Often these errors cause incon­
venience or danger or reduce the life of the construction. It 
is usually true that only by investigation and research can 
methods of economically avoiding these errors be developed— 
often after months of experimental work. The Highway Re­
search Board of the National Research Council is doing fine 
work in correlating the investigational and research work of 
universities, state highway departments, and many other 
agencies throughout the country and is also itself doing a great 
deal of such work.
Designing and supervising highway engineers must neces­
sarily depend upon these research agencies and upon such in­
vestigators as Dean Potter, Dr. Hatt, and Prof. Hollister and 
their staffs for the facts which enable them to proceed intel­
ligently, economically, and safely with their work.
The Bureau of Public Roads has been and is doing a 
wonderful work in the development of rational methods of 
comparative design. Perhaps it may be said that their primary 
purpose is the proper disbursement of the Federal Aid road 
and bridge funds. But I believe that the value of the Bureau, 
in a far greater degree, lies in the work it has done and is 
doing in securing proper drainage, proper locations, proper 
alignment, proper grades, proper pavement design to carry 
the loads and withstand the elements, and proper and care­
fully supervised construction.
PROPER USE OF REINFORCING STEEL IN CONCRETE
PAVEMENTS
By R. D. Bradbury, Engineer-Director, Wire Reinforcement 
Institute, Washington, D. C.
A recent nation-wide survey of concrete pavement design 
practice, made with special reference to structural details as 
prescribed by the various state highway departments, reveals 
the rather significant fact that, under certain conditions, 41 
of the 45 states covered by the survey utilize steel in some 
form or another as a specified feature of concrete pavement 
design. This marked recognition of steel as a necessary 
adjunct to the concrete pavement is further emphasized when 
it is noted that the annual programs of those few states that 
do not use steel of any kind in pavement slabs aggregate less
